The equilibrium constant corresponding to this reaction is defined as:
Rearranging yields:
It is assumed that the metal ion and ligand are either 'free' or part of this complex. Mass balance equations for total metal concentration (M T ) and total ligand concentration (Y T ) can be written as:
Job's method of continuous variation (hereafter Job's method) is based upon a series of experiments where (i) the sum of M T and Y T is a constant, which we will call X T , and (ii) the ratio of M T to X T , which we will call R, is increased: 
Additional algebra yields: 
Electromigration in capillary electrophoresis (CE)
The discussion provided below is based on prior publications. [4, 5] 
Next, we must subtract the electroosmotic flow contribution to mobility (μ eof ), which yields an effective electrophoretic mobility (μ eff ):
Electroosmotic flow acts equally on all solutes, and hence μ EOF can be calculated from values of t m obtained with a neutral chromophoric analyte. Effective electrophoretic mobilities are indicative of the charge and hydrodynamic radii of analytes, but are also influenced by the viscosity and ionic strength of the BGE.
Modelling Ni-DTPA speciation
Calculations including equilibrium constants for Ni-hydroxo species and Ni-containing hydroxide and oxide precipitates [6] indicate that the sum of Ni-hydroxo species is 0.1 % or less of Ni T at pH 6.9 and neither Ni(OH) 2 (s) nor NiO(s) is predicted to form. These species are neglected in subsequent calculations.
With equilibrium constants X T and Ni T /X T as inputs, equilibrium concentrations of each Ni-DTPA complex were calculated (at pH 7 and 25-mM ionic strength). The mass balance equations for all Nicontaining species (Ni T ) and DTPA-containing species (DTPA T ) are relevant: amounts. However, during an electrophoretic separation, these species will interchange rapidly and will co-electromigrate and we need only consider the sum of the two species (simply NiDTPA). As a result, we can write more specific forms of the mass balance equations above:
Using appropriate equilibrium expressions from 
Rearranging Eqn 29 gives a quadratic equation:
where, 
Job's plots developed using different detection wavelengths
If each CE peak corresponds to a unique chromophore, then moving to a different detection wavelength should alter the magnitude of the detector response at each value of Ni T /X T , reflecting different molar absorptivities at the different wavelengths. General trends in the Job's plot, and the position of the Job's plot maximum, should not change.
Recall that effective electrophoretic mobilities of free DTPA and NiDTPA are similar. With Peak A, at low values of Ni T /X T , both species contribute significantly to the CE response. In Fig. S2 , the portion of At higher values of Ni T /X T , the contribution from NiDTPA is predominant. As a result, all three detection wavelengths yield the same trend, and indeed yield the same maximum.
The CE response for Peak B comes almost entirely from Ni 3 DTPA 2 , whereas the CE response for Peak C comes from Ni 2 DTPA. As a result, all three detection wavelengths yield the same Job's plot trends and the same maxima. Twenty-seven possible stoichiometries are compiled in Table S1 . DTPA possesses eight Lewis base groups and Ni has a coordination number of six. Hence, it was not necessary to consider stoichiometries requiring one Ni cation to coordinate more than six DTPA molecules, or one DTPA molecule to coordinate more than eight Ni cations.
The number of components refers to the sum (p + q). Although it is true that the concentrations of all species decrease as X T is decreased, the decrease becomes more pronounced as the number of components Table S1 is restricted to complexes where the number of components is nine or less, i.e. those most likely to be significant at the values of X T investigated.
UV spectroscopy of Ni-DTPA solutions
Complex formation constants available in the literature for NiDTPA and Ni 2 DTPA enabled us to calculate speciation for a wide range of Ni T and Y T conditions. All solutions contained 5.0 mM 3-morpholinopropane sulfonic acid (MOPS, pH 6.9) and enough NaCl to fix the ionic strength at 25 mM.
When Ni T is equal to 250 μM and DTPA T equal to 375 μM, NiDTPA represents nearly 100 % of all Ni-DTPA species. We prepared this solution and recorded the whole-sample spectrum shown in Fig. S3a using a conventional UV spectrometer. When Ni T is equal to 1000 μM and DTPA T equal to 375 μM, significant and (C) Ni 2 DTPA predominates. All solutions contained 5.0 mM MOPS (pH 6.9) and enough NaCl to attain an ionic strength of 25 mM. Equilibrium calculations were performed using the equilibrium constants listed in Table 1 . 
Quantification of Ni-DTPA complex concentrations
Identification and quantification of the three Ni-DTPA complexes solely on the basis of whole-sample UV spectroscopy would be challenging given the similarity of the spectra in Fig. S2 . Separation by CE is beneficial. A CE separation method for separating the three Ni-DTPA complexes is described in Capillary electrophoresis of the main text. Calibration curves (Fig. S4) were generated for free DTPA (as described in Capillary electrophoresis peak assignments in the main text), and for the three Ni-DTPA complexes (as described in Quantification of Ni-DTPA complexes in the main text). 
Influence of differences in ionic strength on Job's Plot maxima
Variations in ionic strength and pH influence chemical equilibria and cause deviations in Job's plot maxima. [7] Species with high charge may be influenced significantly by shifts in ionic strength. In Fig. S5 , equilibrium concentrations of Ni-DTPA complexes in solutions with X T = 5000 μM were calculated at 10 and 25-mM ionic strength. The concentration of Ni 3 (dtpa) 2 4-formed at 10-mM ionic strength is significantly lower than at 25-mM ionic strength. In addition, the Job's plot maxima of the Ni 3 (dtpa) 2 4- complex has deviated slightly to lower values of Ni T /X T . All data used to determine stoichiometries and log Ks in the main text are shown in Table S2 . Table S3 shows data that was excluded due to insufficient pH buffer and indifferent electrolyte to fix the pH and ionic strength. For X T = 2500 μM the pH was 6.94 ± 0.16 and the ionic strength was 20 ± 5 mM. For X T = 5000 μM, the pH was 6.9 ± 0.3 and the ionic strength was 17 ± 7 mM. Deviations from predicted speciation (at pH 7 and 25-mM ionic strength) are apparent when the data from Table S3 are used to generate Job's plots (Fig. S6) . 
